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1
BELT DRIVING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of Ser. No. 11/274,4772,
filed Nov. 16, 2005, now U.S. Pat. No. 7,245,857, and which
1s being incorporated 1n its entirety herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to a belt driving apparatus,
and more particularly to a belt driving apparatus incorporated
in a copier, printer, or the like.

2. Description of Related Art

In general, a belt driving apparatus incorporated in a copier,
printer, or the like 1s faced with a problem 1n which a dimen-
s10n error or fitting error in a roller causes a belt to meander 1n
the roller axial direction, that 1s, 1n the lateral direction. As a
solution to this problem, for example 1n the belt driving appa-
ratus proposed i JP-A-H8-119484, in each end part of a
roller, a C-shaped meandering prevention member having a
cut formed 1n the direction of the outer circumierence of the
roller 1s fitted to restrict the meandering of a belt 1n the roller
axial direction.

However, since a belt 1s formed of a thin elastic material
that 1s highly flexible, when a meandering prevention member
1s fitted 1n each end part of a roller, a dimension error in the
outer diameter of the roller or in the mner diameter of the
meandering prevention member may produce a gap in which
the belt may be caught. Letting the belt, thus caught between
the roller and the meandering prevention member, rotate may

break the edge of the belt.

To overcome this problem, as shown i FIGS. 17A and
178, aroller 104 1s commonly formed such that, of the outer
circumierence thereof, amiddle part 1044, where abelt 101 1s
hung, 1s given a different outer diameter from a shaft part 104¢
at each end, where a meandering prevention member 111 1s
fitted; that 1s, the middle part 1044 1s given a larger diameter
than the shaft part 104¢ at each end to produce a diameter
difference in the outer circumierence of the roller so that the
belt 101 makes contact with the side face of the meandering
prevention member 111. This prevents the belt 101 from
being caught 1n the gap between the roller 104 and the mean-
dering prevention member 111. In FIGS. 17A and 17B, ret-
crence numeral 105 represents a heater lamp, reference
numeral 114 represents a bracket, reference numeral 115
represents a side plate of a belt fixing unit, and reference
numeral 116 represents a stop ring.

A diameter difference 1n a roller as described above can be
formed, for example, by swaging each end part of a thin-
walled cylindrical metal core, or by fitting, to each end of a
metal core, a separately prepared smaller-diameter shaift
member. These processes, however, are troublesome and
costly, and therefore it 1s more practical to form a diameter
difference by cutting, in each end part of a thick-walled cylin-
drical metal core, the outer circumierence thereof into a pre-
determined depth. Thus, to obtain suificient mechanical
strength at the shait part at each end of a roller and simulta-
neously obtain a suilicient diameter difference, 1t 1s necessary
to use a thick-walled metal core. This inevitably makes the
roller 104 quite thick 1n the middle part 1044 thereof.

Thus, when this belt driving apparatus 1s used as a belt
fixing umit as shown i FIGS. 17A and 17B (here, 1t 1s
assumed that a bar-shaped heater lamp 105 1s arranged 1n the
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hollow 1nterior of the roller 104), the roller 1tself has too high
a heat capacity to sufliciently conduct fixing heat to the belt.

In view of the conventionally encountered problem dis-
cussed above, 1t 1s an object of the present invention to pro-
vide a belt driving apparatus that prevents an increase in the
heat capacity of a roller and that prevents the belt {from being
caught 1n a gap between the roller and a meandering preven-
tion member.

SUMMARY OF THE INVENTION

To achieve the above object, according to one aspect of the
present invention, a belt driving apparatus for driving a belt 1s
provided with: the belt hung around and between rollers; and
a meandering prevention member provided 1n each end part
of each roller to restrict the meandering of the belt in the roller
axial direction. Moreover, a boss-and-hole fitting mechanism
1s provided between the inner circumierence of the meander-
ing prevention member and the outer circumierence of the
roller.

According to another aspect of the present invention, a belt
driving apparatus for driving a belt 1s provided with: the belt
hung around and between rollers; and a meandering preven-
tion member provided in each end part of each roller to
restrict the meandering of the belt in the roller axial direction.
Moreover, a cut 1s formed so as to be open toward the roller
end face and to extend 1n the roller axial direction, and a boss
that fits into the cut 1s formed on the 1nner circumierence of
the meandering prevention member.

Here, the meandering prevention member may be a ring-
shaped member formed as a single integral member.

According to still another aspect of the present invention, a
belt driving apparatus for driving a belt 1s provided with: the
belt hung around and between rollers; and a meandering
prevention member provided 1in each end part of each roller to
restrict the meandering of the belt in the roller axial direction.
Moreover, a hole 1s formed so as to penetrate the outer cir-
cumierence of the roller, and a boss that fits into the hole 1s
formed on the inner circumierence of the meandering preven-
tion member.

Here, the meandering prevention member may be a ring-
shaped member composed of a plurality of separately formed
blocks. Moreover, each block may be tapered 1n, with respect
to the rotation direction, a down-stream end side part thereof

where the block 1s adjacent both to the seam with the next
block and to the belt.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing an outline of the construction
around a belt fixing unit 1n a copying apparatus incorporating
the belt driving apparatus of a first embodiment of the present
imnvention;

FIG. 2 1s a perspective view showing the belt driving appa-
ratus shown 1n FIG. 1, with the brackets and stop rings omit-
ted;

FIG. 3 15 a sectional view taken along line I1I-11I shown 1n
FIG. 2;

FIG. 4 1s an exploded perspective view showing an end part
of a tension roller 1n the belt driving apparatus of the first
embodiment, with the fixing belt, brackets, and stop rings
omitted;

FIG. SA 1s a sectional view, along the axial direction, of
FIG. 4;

FIG. 5B 1s a sectional view taken along line x-x shown 1n
FIG. 5A;
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FIG. 6 1s an exploded perspective view showing an end part
ol a tension roller 1n the belt driving apparatus of the second
embodiment of the present invention, with the fixing belt,
brackets, and stop rings omitted;

FIG. 7A 1s a sectional view, along the axial direction, of

FIG. 6;

FIG. 7B is a sectional view taken along line x-x shown in
FIG. 7TA;

FIG. 8 1s a plan view showing another example of an end
part of a tension roller 1n the belt driving apparatus of the
second embodiment;

FI1G. 9 1s an exploded perspective view showing an end part
ol a tension roller 1n the belt driving apparatus of a third
embodiment of the present invention, with the fixing belt,
brackets, and stop rings omitted;

FIG. 10 1s a sectional view, along the axial direction, of
FIG. 9;

FIG. 11A 1s a sectional view illustrating, 1n comparison
with FIG. 11B, how a differently shaped diameter difference
1s produced in the outer circumierence of a roller when an end
part ol a tensionroller 1s cutinto a smaller-diameter shaft part;

FIG. 11B 1s a sectional view 1llustrating, 1n comparison
with FIG. 11 A, how a differently shaped diameter difference
1s produced in the outer circumierence of a roller when an end
part of a tension roller 1s swaged 1nto a smaller-diameter shaft
part,

FIG. 12A 1s a sectional view illustrating, in comparison
with FIG. 12B, how a differently shaped diameter difference
causes the fixing belt to behave differently when a ring-
shaped meandering prevention member 1s fitted around the
outer circumierence of the shait part of the roller;

FIG. 12B 1s a sectional view illustrating, 1n comparison
with FIG. 12A, how a differently shaped diameter difference
causes the fixing belt to behave differently when a ring-
shaped meandering prevention member 1s fitted around the
outer circumierence of the shait part of the roller;

FIG. 13 1s an exploded perspective view showing an end
part of a tension roller 1n the belt driving apparatus of a fourth
embodiment of the present invention, with the fixing belt,
brackets, and stop rings omitted;

FIG. 14 1s a sectional view, along the axial direction, of
FIG. 13;

FIG. 15 1s an exploded perspective view showing an end
part of a tension roller in another example of the belt driving
apparatus of the second embodiment of the present invention,
with the fixing belt omitted;

FIG. 16 1s a sectional view, along the axial direction, of
FIG. 15;

FIG. 17A 1s a sectional view, along the axial direction,
showing an end part of a tension roller 1n a conventional belt
driving apparatus; and

FI1G. 17B 1s a sectional view along line x-x shown in FIG.
17A.

ERRED

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
Y

Hereinaliter, examples of how best the present invention
can be carried out will be described with reference to the
drawings.

First Embodiment

The belt driving apparatus of a first embodiment of the
present invention will be described below with reference to
the relevant drawings. This embodiment deals with a case
where the belt driving apparatus 1s used as a belt fixing unat.

5

10

15

20

25

30

35

40

45

50

55

60

65

4

FIG. 1 shows an outline of the construction of and around the
belt fixing unit 1n a copying apparatus. The belt fixing unit 1s
composed essentially of a fixing belt 1, a drive roller 2, a
backup roller 3, a tension roller 4, and an o1l application roller
9. The fixing belt 1 1s hung around and between the drive
roller 2 and the tension roller 4, and 1s driven by the drive
roller 2 to rotate 1n the direction indicated by arrow A. The
fixing belt 1 1s an endless belt formed of a thin nickel plate
with a thickness of 40 um, and has the outer circumierential
face thereof coated with an offsetting prevention material
such as a silicon rubber coating.

Arranged close to the drive roller 2, the backup roller 3

holds copying paper between itself and the drive roller 2 and
presses the copying paper against the lower running part of
the fixing belt 1. The drive roller 2 and the backup roller 3 are
both rubber rollers. The tension roller 4 applies tension to the
fixing belt 1, and 1s built as a cylindrical aluminum tube with
a wall thickness uniform 1n the axial direction. In the hollow
interior of the tension roller 4, a bar-shaped heater lamp 5 1s
arranged. The heater lamp 3 heats, via the tension roller 4, the
fixing belt 1.
The o1l application roller 9 feeds offsetting prevention oil
to the upper running part of the fixing belt 1. Around the fixing
belt 1, there are arranged a pre-fixing guide 6, post-fixing
guides 7 and 8, and a pair of transportrollers 10a and 105. The
pre-fixing guide 6 allows the copying paper transported from
a photoconductive drum to be transported toward the belt
fixing unit, that 1s, 1n the direction indicated by arrow B. The
copying paper 1s preliminarily heated with the heat of the
heater lamp 5 while passing along the pre-fixing guide 6, and
1s then heated by being pressed against the fixing belt 1, so
that the toner image that has been transferred on the copying
paper 1s fixed. The post-fixing guides 7 and 8 and the transport
rollers 10a and 105 allow the copying paper having gone
through the fixing process to be ejected into a tray provided
outside the copying apparatus.

Next, the workings and benefits of a meandering preven-
tion member 11 that restricts the meandering of the fixing belt
1 1n the roller axial direction will be described by way of
practical examples thereof. As shown 1 FIGS. 2 and 3, a
meandering prevention member 11 1s fitted 1n each end part of
the tensionroller 4. The distance between the two meandering
prevention members 11 1s set slightly greater than the width
of the fixing belt 1. The tension roller 4 1s, at the parts thereof
outside where the meandering prevention members 11 are
fitted thereto, supported on brackets 14 so as to be freely
rotatable. The brackets 14 are fitted on the side plates 15 of the
belt fixing unit. The brackets 14 also serve to prevent the
meandering prevention members 11 from falling off. Further
outward in the end parts of the tension roller 4, C-shaped stop
rings 16 are fitted that serve to prevent the brackets from

talling off.

As shown in FIGS. 4, 5A, and 5B, 1n each end part of the
tension roller 4, two cuts 4a open toward the roller end face
and extending 1n the roller axial direction are formed at oppo-
site positions. Each meandering prevention member 11 1s a
ring-shaped member formed as a single integral member, and,
on the mner circumierential face thereof, two rectangular-
columnar bosses 11a extending in the axial direction are
formed at opposite positions. The outer diameter of the ten-
sion roller 4 and the inner diameter of the meandering pre-
vention member 11 are set approximately equal.

The meandering prevention member 11 1s fitted to the
tension roller 4 1n the following manner. As shown in FIG. 4,
from off one end of the tension roller 4 in the roller axial
direction, the meandering prevention member 11 1s shd
coaxially onto the tension roller 4 so as to be fitted around the
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outer circumierence thereof. Meanwhile, the bosses 11a on
the meandering prevention member 11 are fitted 1nto the cuts
4a 1n the tension roller 4 from the open sides thereof.

With this construction, as shown 1n FIG. 5A, the side faces
of the bosses 11a of the meandering prevention member 11
make contact with the edge of the fixing belt 1. This prevents
the fixing belt 1 from being caught 1n the gap between the
outer circumierence of the tension roller 4 and the inner
circumierence of the meandering prevention member 11, and
thereby prevents the fixing belt 1 from meandering in the
axial direction of the tension roller 4. It 1s also possible to use
as the tension roller 4 an existing thin-walled one. This helps
prevent an increase in the heat capacity of the tension roller 4.

Second Embodiment

Next, the belt driving apparatus of a second embodiment of
the present 1nvention will be described with reference to the
relevant drawings. In the description of this embodiment,
such parts as are found also 1n the belt driving apparatus of the
first embodiment described above are i1dentified with com-
mon reference numerals, and their detailed explanations will
not be repeated.

As shown 1 FIGS. 6, 7A, and 7B, 1n each end part of the
tension roller 4, two rectangular holes 45 penetrating the
outer circumierence of the roller are formed at opposite posi-
tions. Each meandering prevention member 11 1s a ring-
shaped member composed of two separately formed, 1denti-
cally shaped blocks 12. In a middle part on the inner
circumierential face of each block 12 1n the circumierential
direction thereof, a rectangular-columnar boss 12a extending
in the axial direction 1s formed. Moreover, 1n each end part of
the outer circumierential face of each block 12, a fastening
piece 125 1s formed that has a hook-shaped claw 12¢ formed
integrally therewith at the tip end thereof. The outer diameter
ol the tension roller 4 and the inner diameter of the meander-
ing prevention member 11 are set approximately equal. The
length of each block 12 in the circumiferential direction
thereol 1s set slightly shorter than that of a semicircle so that,
when the meandering prevention member 11 1s fitted around
the outer circumierence of an end part of the tension roller 4,
gaps are left between the circumierential direction end faces
of the blocks 12 (see FIG. 7B).

The meandering prevention member 11 i1s fitted to the
tension roller 4 in the following manner. As shown 1n FIG. 6,
from ofl the outer circumierence of the tension roller 4 1n
directions perpendicular to the roller axis thereot, the two
blocks 12 are fitted onto the outer circumierence of the ten-
sion roller 4 so as to sandwich 1t. Meanwhile, the bosses 124
on the blocks 12 are fitted into the holes 45 1n the tension roller
4. Moreover, the two blocks 12 are fastened together by tying
together the adjacent fastening pieces 125 thereof with heat-
resistant rubber belts (unillustrated) wound around them
inward of the claws 12¢ thereof.

With this construction, as shown 1n FIG. 7B, the side faces
of the bosses 12a of the block 12 make contact with the edge
of the fixing belt 1. This prevents the fixing belt 1 from being
caught in the gap between the outer circumierence of the
tension roller 4 and the inner circumference of the meander-
ing prevention member 11, and thereby prevents the mean-
dering of the fixing belt 1 in the axial direction of the tension
roller 4. It 1s also possible to use as the tension roller 4 an
existing thin-walled one. This helps prevent an increase in the
heat capacity of the tension roller 4.

In particular in this embodiment, since gaps are formed
between the circumierential direction end faces of the blocks
12, even when the tension roller 4 1s heated by the heater lamp
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5 and thus 1t thermally deforms and expands, the deformation
1s absorbed by the gaps, which thus contract. This helps
prevent the meandering prevention member 11 1itself from
developing mechanical stress, and thus helps prevent break-
age thereof. Moreover, as shown 1n FIG. 7A, since the bosses
12a of the block 12 fit into the holes 456 1n the outer circum-
terential face of the tension roller 4, the meandering preven-
tion member 11, even when pressed by the meandering fixing
belt 1, 1s prevented from deviating 1n the axial direction of the
tension roller 4.

Furthermore, as shown in FIG. 8, each block 12 may be
tapered 124 1n, with respect to the rotation direction, a down-
stream end side part thereol where the block 12 1s adjacent
both to the seam with the next block 12 and to the belt 1. This
allows the fixing belt 1, even when 1t 1s displaced mto a
position indicated by broken lines while rotating, to make
gentle contact with the seam part of the downstream-side
block 12 with respect to the rotation direction. This helps
prevent the fixing belt 1 from being caught at the seam.

Third Embodiment

Next, the belt driving apparatus of a third embodiment of
the present invention will be described with reference to the
relevant drawings. In the description of this embodiment,
such parts as are found also 1n the belt driving apparatus of the
first embodiment described above are 1dentified with com-
mon reference numerals, and their detailed explanations will
not be repeated.

As shown 1n FIGS. 9 and 10, in each end part of the tension
roller 4, a metal core 1s swaged 1nto a shait part 4c having a
smaller diameter than a middle part 4d. The shait part 4c may
instead be formed comparatively easily by cutting such that a
diameter difference 1s formed perpendicularly between the
shaft part 4c and the middle part 4d (see FIG. 11A). In this
case, when a ring-shaped meandering prevention member 11
1s fitted around the outer circumierence of the shait part 4c,
the end face of the meandering prevention member 11 makes
contact with the wall face of the diameter difference. This
helps prevent the fixing belt 1 from slipping into where the
diameter difference 1s formed (see FIG. 12A). On the other
hand, when the shaft part 4c 1s formed by swaging, the smaller
the wall thickness ol the metal core, the duller the swaged part
(see FIG. 11B). Thus, when a ring-shaped meandering pre-
vention member 11 1s fitted around the outer circumierence of
the shaft part 4¢, a gap 1s left at the swaged part. This may
cause the fixing belt 1 to slip into the gap, leading to entangle-
ment or breakage thereot (see FI1G. 12B).

This embodiment 1s characterized by a construction that
overcomes the problem of the gap formed at the swaged part.

As shown 1 FIGS. 9 and 10, two rectangular holes 45
extending across the swaged part of the tension roller 4 to the
middle part 44 are formed at opposite positions. The mean-
dering prevention member 11 1s a ring-shaped member
formed as a single integral member, and, on the mnner circum-
terence thereof, a diameter difference 1s formed perpendicu-
larly so that the meandering prevention member 11 has a
small-inner-diameter part 114 1n one end side thereof 1n the
axial direction and a large-inner-diameter part 11e in the other
end side thereof 1n the axial direction. On the mner circum-
terential face of the large-inner-diameter part 11e, two rect-
angular-columnar bosses 11a' extending 1n the axial direction
are formed at opposite positions. The bosses 114" are formed
so high as to level with the inner circumierential face of the
small-inner-diameter part 11d. The outer diameter of the shaft
part 4¢ of the tension roller 4 and the inner diameter of the
small-inner-diameter part 114 of the meandering prevention
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member 11 are set approximately equal, and the outer diam-
cter of the central part 44 of the tension roller 4 and the 1nner
diameter of the large-inner-diameter part 11e of the meander-
ing prevention member 11 are set approximately equal.

The meandering prevention member 11 1s fitted to the
tension roller 4 1n the following manner. As shown in FIG. 9,
from off one end of the tension roller 4 in the roller axial
direction, the meandering prevention member 11 1s shd
coaxially onto the tension roller 4 so as to be fitted around the
outer circumierence thereof. Meanwhile, the bosses 11' on
the meandering prevention member 11 are fitted into the holes
4da' 1n the tension roller 4 from the open sides thereof in the
axial direction.

With this construction, as shown 1n FIG. 10, the side faces
of the bosses 11a' of the meandering prevention member 11
make contact with the edge of the fixing belt 1. This prevents
the fixing belt 1 from being caught 1n the gap between the
outer circumierence of the tension roller 4 and the inner
circumierence of the meandering prevention member 11, and
thereby prevents the fixing belt 1 from meandering in the
axial direction of the tension roller 4. It 1s also possible to use
as the tension roller 4 an existing thin-walled one. This helps
prevent an increase 1n the heat capacity of the tension roller 4.

In particular in this embodiment, as shown 1n FIG. 11, the
meandering prevention member 11 covers the swaged part of
the tension roller 4, and the other end face of the meandering,
prevention member 11 lies on the outer circumierence of the
central part4d of the tension roller 4. Thus, no gap 1s left at the
swaged part. This help prevent the fixing belt 1 from slipping
into a gap.

Fourth Embodiment

Next, the belt dniving apparatus of a fourth embodiment of
the present invention will be described with reference to the
relevant drawings. In the description of this embodiment,
such parts as are found also 1n the belt driving apparatus of the
first embodiment described above are i1dentified with com-
mon reference numerals, and their detailed explanations will
not be repeated.

This embodiment, like the third embodiment described
above, 1s characterized by a construction that overcomes the
problem of the gap formed at the swaged part of the tension
roller 4.

As shown 1n FIGS. 13 and 14, two rectangular holes 45
extending across the swaged part of the tension roller 4 to the
central part 4d and penetrating the outer circumierence of the
tension roller 4 are formed at opposite positions. The mean-
dering prevention member 11 1s a ring-shaped member com-
posed of two separately formed, identically shaped blocks 13.
In a middle part on the mner circumierential face of each
block 13 1n the circumiferential direction thereot, a rectangu-
lar-columnar boss 13a extending in the axial direction 1is
tormed. Moreover, 1n each end part of the outer circumieren-
tial face of each block 13, a fastening piece 135 1s formed that
has a hook-shaped claw 13¢ formed integrally therewith at the
t1p end thereof. On the inner circumierence of each block 13,
a diameter difference 1s formed perpendicularly so that 1t has
a small-inner-diameter part 134 in one end side thereof 1n the
axial direction and a large-1nner-diameter part 13e in the other
end side thereof in the axial direction. The outer diameter of
the shatt part 4¢ of the tension roller 4 and the inner diameter
of the small-inner-diameter part 134 of the block 13 are set
approximately equal, and the outer diameter of the central
part 4d of the tension roller 4 and the inner diameter of the
large-inner-diameter part 13e of the block 13 are set approxi-
mately equal.

10

15

20

25

30

35

40

45

50

55

60

65

8

The meandering prevention member 11 1s fitted to the
tension roller 4 in the following manner. As shown 1n F1G. 13,
from oif the outer circumierence of the tension roller 4 1n
directions perpendicular to the roller axis thereot, the two
blocks 13 are fitted onto the outer circumierence of the ten-
sion roller 4 so as to sandwich 1t. Meanwhile, the bosses 13a
on the blocks 13 are fitted into the holes 45 1n the tension roller
4. Moreover, the two blocks 13 are fastened together by tying
together the adjacent fastening pieces 135 thereot with heat-
resistant rubber belts (unillustrated) wound around them
inward of the claws 13¢ thereof.

With this construction, as shown 1n FIG. 14, the side faces
of the bosses 13a of the block 13 make contact with the edge
of the fixing belt 1. This prevents the fixing belt 1 from being
caught 1n the gap between the outer circumierence of the
tension roller 4 and the inner circumierence of the meander-
ing prevention member 11, and thereby prevents the mean-
dering of the fixing belt 1 in the axial direction of the tension
roller 4. It 1s also possible to use as the tension roller 4 an
existing thin-walled one. This helps prevent an increase in the
heat capacity of the tension roller 4.

In particular in this embodiment, as shown 1n FIG. 14, the
meandering prevention member 11 covers the swaged part of
the tension roller 4, and the other end face of the meandering
prevention member 11 lies on the outer circumierence of the
central part 4d of the tensionroller 4. Thus, no gap is left at the
swaged part. This help prevent the fixing belt 1 from shipping
into a gap. Moreover, in this embodiment, since gaps are
formed between the circumierential direction end faces of the
blocks 13, even when the tension roller 4 1s heated by the
heater lamp 5 and thus it thermally deforms and expands, the
deformation 1s absorbed by the gaps, which thus contract.
This helps prevent the meandering prevention member 11
itsell from developing mechanical stress, and thus helps pre-
vent breakage thereol. Moreover, as shown 1n FIG. 14, since
the bosses 13a of the block 13 {it into the holes 45 1n the outer
circumierential face of the tension roller 4, the meandering
prevention member 11, even when pressed by the meandering
fixing belt 1, 1s prevented from deviating 1n the axial direction
of the tension roller 4.

Belt driving apparatuses according to the present invention
may be constructed 1n any manner other than specifically
described as embodiments above; that 1s, many modifications
and varnations are possible within the scope and spirit of the
present mvention. For example, the boss-and-hole relation-
ship between the tension roller and the meandering preven-
tion member may be the other way around; specifically,
bosses formed on the tension roller may be fitted 1nto holes
formed 1n the meandering prevention member. Such bosses
and holes may be provided 1n three or more pairs, 1n which
case 1t 1s preferable that the pairs be located at equal intervals.
In the second and third embodiments described above, each
meandering prevention member may be composed of three or
more blocks. Adjacent blocks may be fastened together with
any elastic members other than rubber belts, such as tension
springs. Instead of being fastened together, the blocks may be
held together by being pressed from around the outer circum-
terence thereot with a structure, such as a bracket or bearlng,
that can rotatably supports the tension roller. For example, in
the second embodiment described above, as shown in FIGS.
15 and 16, the meandering prevention member 11 may be
composed ol two blocks 12 each having two-level outer diam-
cters around a smaller-outer-diameter part 12¢ and a large-
outer-diameter part 124 thereol. In this case, when the mean-
dering prevention member 11 is fitted to the tension roller 4,
a bracket 14 1s arranged around the smaller-outer-diameter
parts 12¢, which are arranged toward an end part of the
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tension roller 4, and a C-shaped stop ring 16 1s fitted further
outward 1n the axial direction to serve to prevent the mean-
dering prevention member 11 from falling off. Here, 1t 1s
preferable that the bracket 14 be one provided with a ball
bearing. As shown 1n a sectional view 1n FIG. 16 but omitted
from 1illustration 1n the perspective view in FIG. 15, a groove
into which the stop ring 16 1s fitted 1s formed all around the
outer circumierence of the tension roller 4, around which the
stop ring 16 1s fitted.

Although the embodiments described above all deal with
cases where a belt driving apparatus 1s used as a belt fixing
unit, a belt driving apparatus may be applied to a photocon-
ductive belt apparatus or the like.

As described above, according to the present invention, the
side faces of bosses on a meandering prevention member
make contact with the edge of a belt and thereby prevent the
belt from being caught 1n a gap between the outer circumier-
ence of aroller and the inner circumierence of the meandering
prevention member. Thus, 1t 1s possible to prevent the belt
from meandering 1n the axial direction of the roller. More-
over, 1t 1s possible to use as a roller an existing thin-walled
one. Thus, it 1s possible to prevent an increase 1n the heat
capacity of the roller.

What 1s claimed 1s:

1. A belt driving apparatus for driving a belt comprising:

the belt hung around and between rollers; and

a meandering prevention member provided 1n an end part

ol a roller to restrict meandering of the belt in a roller
axial direction,

wherein the meandering prevention member has a ring

shape and 1s composed of a plurality of separately
formed blocks which, when put together, make the ring
shape,

wherein the meandering prevention member rotates

together with the roller by being engaged therewith, and
wherein each of the blocks has fastening pieces formed 1n
both end parts of an outer circumierential face thereof to
protrude outward, and the blocks are fixed together in
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the ring shape as a result of adjoining fastening pieces
being joined together by a tensile force acting to bring
the fasteming pieces closer together, all the blocks being
held together in the ring shape in the end part of the roller
and around the roller.

2. A belt driving apparatus for driving a belt, comprising:

the belt hung around and between rollers; and

a meandering prevention member provided 1n an end part
of a roller to restrict meandering of the belt 1n a roller
axial direction,

wherein the meandering prevention member 1s composed
of a plurality of separately formed blocks,

wherein the blocks are fixed together as a result of a bracket
fitted around outer circumierence faces of the blocks, all
the blocks being held together 1n a ring shape around the
end part of the roller,

wherein, 1n the end part of the roller, a stop ring 1s fitted
further outward than the meandering prevention mem-
ber 1n the roller axial direction and further outward than
the bracket 1n the roller axial direction, and

wherein said bracket 1s interposed between said meander-
ing prevention member and said stop ring.

3. A belt driving apparatus for driving a belt, comprising:

the belt hung around and between rollers; and

a meandering prevention member provided 1n an end part
of a roller to restrict meandering of the belt 1 a roller
axial direction,

wherein the meandering prevention member 1s composed
of a plurality of separately formed blocks,

wherein a hole 1s formed so as to penetrate an outer cir-
cumierence of the roller, and a boss that fits into the hole
1s formed on an 1mner circumierence of the meandering
prevention member; and

wherein a belt-side end face of the boss 1s flush with a
belt-side end face of the meandering prevention mem-
ber.
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